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1 Introduction 
In the field of Digital Libraries, one of the most striking success stories is that of institutional and subject 
repositories-servers which store scientific documents of a particular academic institution or subject. Over the 
past decade, they have increasingly gained importance for the scholarly communication (Horstmann 2007), 
which is mostly due to the efforts made by the Open Archives Initiative (OAI) to develop common standards 
for them. 
However, repositories are just one part of a bigger picture envisioned by the OAI. In 2001, the Protocol for 
Metadata Harvesting (OAI-PMH) was released, which standardises the exchange of metadata between re-
positories and so-called service providers (Lagoze and Van de Sompel 2001). Based on this protocol, the 
service providers can aggregate the metadata of several repositories on a regular basis, a process referred to 
as harvesting in the language of OAI-PMH. On top of that metadata, the service providers can build value-
added services for their users, for example federated search. 
Subsequent to the release of the protocol, service providers began to emerge, one of the first being OAIster 
(Hagedorn 2003). In 2001, Bielefeld University Library started with the conceptual development of an aca-
demic search engine based on OAI-PMH. After several tests and beta releases, Bielefeld Academic Search 
Engine (BASE, http://base-search.net) finally went productive in 2004, at that time indexing 500,000 doc-
uments coming from 15 servers. In the meantime, the system has been constantly growing, and by now pro-
vides access to almost 25,000,000 documents from more than 1,700 data sources. The BASE index is con-
tinuously updated by regularly harvesting the known sources, but also by adding new repository servers 
(Pieper and Summann 2006). 
2 Motivations for Developing BASE 
Six years ago, Lossau (2004) asked provocatively whether Google, Yahoo or Microsoft would be the only 
portals to global knowledge by 2010. Thankfully we can now deny this question, but his diagnosis of libraries 
being challenged by commercial internet services is still up to date. 
This diagnosis was based on the observation that commercial players were increasingly outperforming li-
brary services in the field of digital information. Their user interfaces are more convenient, and often they 
provide access to the actual full texts while library systems are limited to bibliographic data. On the other 
hand, regarding sustainability and academic quality of the indexed information, library databases are still 
unmatched. 
BASE was developed to get the best of both worlds, that is to index only high-quality content coming from 
intellectually selected resources, and to present it through a streamlined user interface that would also pro-
vide access to full texts wherever possible. 
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Another important aspect is that with the rise of Open Access, articles published with commercial publishers 
suffer from a loss of visibility, as pre- or postprints deposited in repositories are gaining importance. Howev-
er, these Open Access publications are scattered across the different repository servers lacking a central entry 
point. It is thus crucial for scholarly communication that the repositories are accessible through central ser-
vices like BASE. 
3 Using BASE 
3.1 Searching 
Figure 1 shows the BASE search page. The first thing to notice is its simplistic layout—an important lesson 
learned from the commercial search engines. Besides the large search field and the search button, there are 
only two further options to take: A checkbox for query expansion in order to find additional synonyms, and a 
selection for whether the system should use the Eurovoc Thesaurus to do a multilingual search. Both options 
are preset to reasonable settings so they will not unnecessarily bother the average user. Nevertheless, there is 
also an advanced search mode that offers a lot more options to satisfy power users as well. 
Figure 1: The BASE search page 
 
3.2 Results and Search Refinement 
The results view (Figure 2) features a detailed and clearly structured display of the rich bibliographic data 
provided by the OAI format. By clicking on the title of a result entry, the user gets redirected to this particular 
document at the hosting repository, from where in many cases he or she can access the actual full text. A click 
on one of the authors of a result triggers a new search for that author. 
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Furthermore, users can also refine their current search by using the drop-down menus on the right. Here one 
can gradually narrow the result set simply by limiting the results to those featuring a particular author, lan-
guage, or subject, or even only to those coming from a particular repository. 
Figure 2: The results view 
 
By using the drop-down menus on the right, users can narrow the result list until they find what they need. 
3.3 API 
For third-party organisations, an application programming interface (API) exists which allows for integrat-
ing the BASE index into their own infrastructures. The interface is currently being used by several library 
catalogues and meta catalogues like the Karlsruher Virtueller Katalog (KVK), and by meta search engines like 
MetaGer. 
4 Future Perspectives 
Of course there is always room for improvements. Although the bibliographic information in the OAI data 
already feature a high degree of detail, there is a lack of consistent subject indexing. This currently prevents 
even more valuable services, like, for example, subject-based browsing across all documents as shown in 
Figure 3. 
To adress this problem, we have teamed up with researchers from the department of Text Technology at 
Bielefeld University and from the department of Computer Science at Leipzig University, and launched a 
project called “Automatic Enhancement of OAI Metadata”. Within this project, we are going to automatically 
assign Dewey Decimal Classification numbers (Dewey, Mitchell, and Alex 2005) to documents indexed by 
BASE. 
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Figure 3: Prototypical DDC-based browsing interface 
 
Currently, only about 150,000 documents carry a Dewey number and are therefore accessible by browsing. 
This automatic subject indexing is going to be realised by machine learning-driven text classification based 
on the OAI data (Mehler and Waltinger 2009). More specifically, a so-called supervised classifier is going to 
be used, which learns how to classify by looking at correctly labeled training examples before. This process is 
depicted in Figure 4. 
Figure 4: Automatic assignment of Dewey numbers to documents using a supervised 
classifier 
 
 15 
5 Conclusion 
With BASE, a performant and user-friendly search engine for digital scientific information was created and 
has been well-established over the past years. The system is being continuously improved to further ease its 
usage. As Open Access publishing is constantly getting more important in the academic world, the visibility 
of pre- or post-prints deposited in institutional repositories will become even more vital in the future. There-
fore we see a growing need for independent and reliable search services like BASE. 
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